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Dear Mr. Chairman: 

As requested in your June 25, 1990, letter and subsequent discussions with your office, we 
have reviewed the Environmental Protection Agency’s efforts to prevent groundwater 
contamination, including (1) what major initiatives EPA has taken to prevent groundwater 
contamination and (2) what major barriers inhibit the implementation of a more preventive 
approach toward dealing with groundwater contamination. 

As arranged with your office, unless you publicly announce its contents earlier, we will make 
no further distribution of this report until 30 days after the date of this letter. At that time, 
we will send copies to other appropriate congressional committees; the Administrator, EPA; 
and the Director, Office of Management and Budget. We will also make copies available to 
other interested parties upon request. 

This work was performed under the direction of Richard L. Hembra, Director, Environmental 
Protection Issues, (202) 275-6111. Other major contributors to this report are listed in 
appendix V. 

Sincerely yours, 

jl!exP@ 
Assistant Comptroller General 



Executive Summ~ 

Purpose Groundwater supplies about 40 percent of the U.S. population with 
drinking water, is used extensively by agriculture and industry, and 
supports sensitive surface water ecosystems. Once groundwater is con- 
taminated, it is extremely expensive and difficult, if not impossible, to 
clean up. Many environmental officials say that additional efforts are 
needed to better protect groundwater resources and that preventing 
groundwater contamination is often a more cost-effective option than 
conducting cleanups after sites are contaminated. 

Concerned that the Environmental Protection Agency (EPA) has placed 
too much emphasis on cleaning up hazardous waste sites and not enough 
emphasis on preventing contamination, the Chairman, Environment, 
Energy, and Natural Resources Subcommittee, House Committee on Gov- 
ernment Operations, asked GAO to assess a number of issues related to 
EPA'S efforts to prevent groundwater contamination. Among the issues 
GAO examined are (1) EPA'S efforts to emphasize the prevention of 
groundwater contamination and (2) the major barriers inhibiting the 
implementation of a more preventive approach. 

Background Though the full extent of groundwater contamination nationwide is 
uncertain, evidence of contamination is increasing. EPA has documented 
cases of pesticide residues in public water supplies, and nitrates from 
fertilizers and other sources in private drinking water wells. These and 
other contaminants have been linked to serious health problems, 
including cancer and damage to the kidneys and central nervous system. 

Since groundwater has been traditionally associated with local land use 
planning and water allocation issues, the federal government’s role has 
been limited primarily to providing funding, guidance, and research to 
support state efforts to develop and implement groundwater protection CL 
strategies. Nevertheless, EPA exercises a number of groundwater-related 
responsibilities through a variety of programs, including Superfund, 
hazardous waste management, and pesticides regulation. To coordinate 
these responsibilities, EPA established the Office of Groundwater Protec- 
tion in 1984, which developed a strategy to guide the agency’s ground- 
water protection activities. 

In August 1988, the EPA Administrator requested the Deputy Regional 
Administrators to prepare a “white paper” assessing progress that the 
agency has made under its 1984 groundwater strategy,and to identify 
how the agency could improve its groundwater program. The assess- 
ment concluded that (1) EPA groundwater-related policies and programs 
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Executive Summary 

are not effectively coordinated across the agency, (2) EPA management 
and accountability systems do not effectively measure and track prog- 
ress in protecting groundwater, and (3) EPA groundwater policies and 
programs overemphasize the cleanup of groundwater contamination at 
the expense of efforts to prevent contamination in the first place. To 
address these shortcomings, the paper recommended that EPA establish a 
groundwater task force to review and clarify the agency’s groundwater 
policy. In September 1990, that task force presented a number of policy 
principles, including a call for a better balance in EPA groundwater activ- 
ities between prevention and remediation activities. 

Results in Brief EPA'S new groundwater strategy includes initiatives to help states estab- 
lish comprehensive groundwater protection programs. These initiatives 
focus on providing states with financial and technical assistance to help 
establish these programs. The strategy emphasizes the prevention of 
groundwater contamination and stresses the need to achieve a greater 
balance between prevention and remediation activities. 

Nevertheless, the potential for success in implementing the new 
approach is limited by some of the same barriers that restricted EPA'S 
previous efforts under the 1984 strategy to prevent groundwater con- 
tamination. According to the large majority of EPA and state ground- 
water officials contacted by GAO, a primary problem deals with the 
current balance of limited resources between remediation efforts and 
prevention-oriented activities. Most state and regional officials 
expressed concern that while EPA'S new approach appears to stress an 
increased emphasis on prevention, it is not accompanied by a mean- 
ingful shift in funding priorities. Without such a shift, it will be difficult 
for the agency to provide additional assistance to help the states estab- 
lish comprehensive groundwater protection programs, and to improve l 

its own management and accountability systems to effectively measure 
and track progress in protecting groundwater. 

Principal Findings 

New Approach Attempts 
to Emphasize “Prevention 
and Address Former 
Weaknesses 

EPA'S new groundwater approach attempts to emphasize the prevention 
of contamination, stressing the need for an improved balance between 
remediation and prevention activities. For example, EPA is reviewing 
whether the states have developed and implemented preventive ele- 
ments of their groundwater programs, including whether the states have 
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identified their most valuable and vulnerable groundwater aquifers and 
evaluated or ranked their highest-priority sources of groundwater con- 
tamination. In addition, the new approach attempts to address weak- 
nesses of the agency’s efforts to protect groundwater under the 1984 
strategy. For example, to more effectively coordinate groundwater- 
related policies and programs across EPA, the new approach establishes 
the Groundwater Policy Committee and two work groups to provide 
overall groundwater policy direction for the agency. The work groups 
include (1) a state programs implementation work group to incorporate 
state input into the development of comprehensive state groundwater 
programs and to ensure that EPA'S groundwater-related programs are all 
conforming to the agency’s policy of developing effective and compre- 
hensive state groundwater programs and (2) an interoffice regulatory 
work group to serve as a forum for officials from EPA'S groundwater- 
related programs to evaluate regulatory actions that affect more than 
one program. 

The approach also includes plans to improve EPA'S management and 
accountability systems, including efforts to (1) better incorporate its 
regions and states in the annual planning and evaluation of groundwater 
activities across EPA programs, (2) modify the agency’s accountability 
systems to provide greater incentives to EPA program managers to incor- 
porate groundwater concerns into program priorities, and (3) encourage 
the states to provide data that could be used to better track and measure 
the nation’s progress in protecting groundwater. 

Shift in Priorities Could 
Help EPA Implement the 
New Strategy 

Although EPA'S new approach attempts to emphasize prevention and 
addresses certain weaknesses identified in its 1984 strategy, EPA 
regional and state officials told GAO that these efforts will continue to be 
hindered unless the current balance of limited groundwater resources is 
shifted toward preventive activities. As an example, one of EPA'S pri- 
mary programs for preventing groundwater contamination-the Well- 
head Protection Program, which is designed to protect drinking water- 
has received approximately $10 million in federal funding since its 
inception in 1986 through fiscal year 1991. In comparison, the average 
cost for cleaning up only 1 of the 1,200 hazardous waste sites located 
across the country is about $25 million. According to EPA and state offi- 
cials, a continued overemphasis on remediation would hamper the 
agency’s plans to provide additional groundwater-related financial and 
technical assistance to states, and would inhibit its ability to follow 
through on its plans to improve its management and accountability sys- 
tems for measuring and tracking progress in protecting groundwater. 
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Accordingly, GAO believes that some shift in emphasis between preven- 
tive and remedial programs is warranted to help states implement pre- 
ventive groundwater protection programs more effectively. 
Importantly, such a shift need not involve a major restructuring of 
funding for state groundwater-related activities. 

To some extent, EPA and the states may be able to further emphasize 
prevention through existing state groundwater-related grant programs. 
These include, for example, grant programs for nonpoint source pollu- 
tion (diffuse sources of pollution) and drinking water protection. While 
it is unlikely that a large share of these funds could be redirected from 
their present uses, federal and state groundwater officials suggested to 
GAO that there may be some opportunities for shifting a portion of these 
groundwater-related grants to place a greater emphasis on preventing 
groundwater contamination. Accordingly, EPA should work with the 
states and the cognizant congressional authorizing and appropriations 
committees to identify ways in which some of the existing groundwater- 
related grant programs can be used for these purposes. 

Recommendation To improve the balance between prevention and remediation in state 
groundwater-related programs, GAO recommends that the Administrator, 
EPA, work with the states to develop ways to reorient some of their 
existing groundwater-related grant programs to provide greater 
emphasis on preventive activities. Where congressional approval is 
needed, EPA should work with the cognizant authorizing and appropria- 
tions committees in the 1993 budget process to reorient funding priori- 
ties to provide greater emphasis on preventive activities. 

Matter for 
Congressional 
Consideration 

The Congress may wish to consider providing greater emphasis on pre- 
ventive groundwater-related activities as it considers funding for EPA'S 
groundwater programs during the 1993 budget process. 

a 

Agency Comments GAO discussed the contents of this report with EPA officials, who gener- 
ally agreed with the factual information presented. Their comments 
have been incorporated where appropriate. However, as agreed, GAO did 
not obtain written comments on a draft of this report. 
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Chapter 1 

Introduction 

Groundwater is a valuable natural resource that is the source of 
drinking water for approximately 40 percent of the U.S. population- 
about 100 million people. The percentage is much higher in rural areas, 
where more than 90 percent of the population depends on this source 
for drinking water. (See fig. 1.1.) Groundwater supplies 94,600 commu- 
nity drinking water system wells in addition to 10.5 million rural private 
wells. Groundwater is also used for agricultural activities, supplying 
approximately 40 percent of the water used for irrigation and about 55 
percent of the water consumed by livestock. In addition, groundwater is 
used for industrial activities, supplying as much as 30 percent of the 
water used by industry in many of the eastern states. More importantly, 
the consumption of groundwater is increasing at twice the rate of sur- 
face water consumption. 

Since groundwater and surface water are often interconnected, ground- 
water is also important for sustaining surface water ecosystems. For 
example, during dry periods, groundwater can maintain aquatic ecosys- 
tems by providing a base flow of water to streams and wetlands. 

Although groundwater has traditionally been considered a relatively 
pristine medium, it is vulnerable to contamination from a variety of 
sources, including discharges from underground storage tanks, haz- 
ardous waste landfills, septic tanks, and agricultural activities. (See fig. 
1.2.) Such contamination can be dangerous to human health and the 
environment. 

Once contaminated, groundwater can be very expensive and time-con- 
suming to clean up. In some cases, cleanup may be impossible. Further- 
more, well-documented cases such as the Love Canal, New York case, 
where concerns about groundwater contamination forced many 
residents to evacuate their homes, show that there are social as well as d 
economic costs of contamination. 
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Figure 1 .l: Percentage of State Population8 Ueing Groundwater ae a Source of Drinking Water 
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Source: EPA. 
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Figure 1.2: Sources of Groundwater Contaminatlon 
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Evidence of 
Groundwater 
Contamination 

The full nature and extent of groundwater contamination nationwide is 
6 uncertain. However, it is known that the current and potential sources 

of groundwater contamination are vast. Examples of actual or potential 
sources of such contamination include pesticides and fertilizers that are 
spread on the ground, hazardous waste land disposal facilities, under- 
ground storage tanks, and septic systems. 

As environmental programs and techniques for monitoring groundwater 
advance, evidence of contamination is increasing. For example, an Envi- 
ronmental Protection Agency (EPA) survey released in November 1990 
found that, nationwide, as many as 60,900 rural domestic wells and 
7,600 community water system wells may contain pesticide residues at 
levels above current health standards. Also, the survey estimated that 
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as many as 254,000 rural domestic wells and 1,130 community wells 
may have levels of nitrates above current health standards. 

Additional evidence of groundwater contamination is being reported by 
various states. For example, Connecticut has recorded 1,400 well con- 
taminations that affect the drinking water of 250,000 people. In Hawaii, 
pesticide contamination was found in 13 public drinking water wells 
that serve more than 130,000 people. In Long Island, New York, over 
half of 8,000 wells tested were contaminated with the pesticide, aldi- 
carb, and more than 2,000 homes had wells with concentrations 
exceeding New York State health standards. 

Hazardous waste land disposal facilities present one of the most direct 
contamination threats to groundwater. Depending upon the underlying 
terrain, the rate of groundwater flow, and the type and amount of con- 
stituents released from facilities, contaminated groundwater can easily 
migrate from these facilities and adversely affect groundwater users. In 
December 1987, we reported that over 70 percent of the existing 1,451 
hazardous waste land disposal facilities in the nation were leaking and 
that over 50 percent may require corrective actions to mitigate ground- 
water contamination1 

Importance of 
Preventing 
Groundwater 
Contamination 

Protecting groundwater is particularly important because it is most 
often used untreated-just as it comes from the ground. This is espe- 
cially true with regard to the 10.5 million rural private wells located 
throughout the U.S. that are not subject to the federal monitoring and 
treatment requirements that apply only to public water supply systems. 

Protecting groundwater is also important because groundwater contami- 
nation presents dangers to human health and the environment. Contami- 4 
nated groundwater can cause cancer and has been linked to other 
serious health problems. For example, four of the five pesticides that 
EPA detected in groundwater at levels above current health standards 
are classified as possible or probable human or animal carcinogens that 
can cause damage to the liver, kidneys, spleen, and eyes2 In addition, 
exposure to nitrates, which EPA also found in groundwater at levels 

‘See Hazardous Waste: Corrective Action Cleanups Will Take Years to Complete (GAO/RCED-88-48, 
Dec. 9, 1987). 

%PA’s 1990 National Survey of Pesticides in Drinking Water Wells found five pesticides-alachlor, 
atrazine, dibromochloropropane (DBCP), ethylene dibromide (EDB), and gamma-HCH (Lindane)-in 
rural domestic wells at levels above current drinking water standards. With the exception of atrazine, 
all of these pesticides are classified as probable human or animal carcinogens. 
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above current health standards, can result in a blood condition in 
infants, referred to as “blue baby,” that causes a severe oxygen defi- 
ciency and can lead to death. For example, in June 1986, a South Dakota 
baby died from this condition and subsequent investigation showed that 
the family’s well contained nitrate levels that were 15 times greater 
than the federal safe drinking water standard. 

Once groundwater is contaminated, it is extremely expensive and diffi- 
cult to clean up. The following is an illustration. The pesticide aldicarb 
was found in Long Island groundwater in 1979. Over the next 7 years, 
approximately $3 million was spent measuring aldicarb concentrations 
in wells, and another $2.5 million was spent installing and maintaining 
carbon filtration units in over 2,500 affected households, 

In some cases, cleaning up contaminated groundwater may be impos- 
sible. A September 1989 Department of Commerce study prepared for 
EPA evaluated groundwater extraction technology, which is the most 
commonly used technology for cleaning up contaminated groundwater, 
and found that complete and final restoration of groundwater was 
achieved at only 1 of 19 sites examined.3 One of the sites studied 
involved the cleanup of contaminated aquifers used as a public water 
supply in New Jersey. A 6-year extraction process, which cost approxi- 
mately $10 million, reduced the average concentration of contaminants 
to acceptable levels; however, continued monitoring indicated that high 
concentrations of contaminants have reappeared and that, in some 
cases, these concentrations are higher than those that existed before the 
extraction process began. For example, at one of several monitoring 
wells at this site, the extraction process appeared to have reduced the 
average concentration of one contaminant from 1,758 parts per billion 
(ppb) to 349 ppb. However, the average concentration of this contaminant 
rose to 7,946 ppb 5 years after extraction operations were shut down. 6 
Officials in charge of the cleanup operation suspect that the rise in pol- 
lutant levels stems from the fact that the pollutants are in the form of a 
dense liquid that cannot be removed by currently available technology. 
As a result, the objective of this cleanup operation has changed from 
restoring the quality of the groundwater to containing the existing 
pollutants. 

“This method of remediation, also referred to as the “pump and treat method,” usually includes three 
steps: (1) extraction of contaminated groundwater from the aquifer, (2) treatment of the extracted 
water, and (3) disposal of the contaminants and discharge of the treated water. 
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As more instances of groundwater contamination are identified, concern 
about groundwater protection is growing. Although EPA has made some 
progress in its efforts to clean up such contamination, the technical dif- 
ficulty and expense involved in these operations have focused attention 
on the advantages of preventing contamination from occurring in the 
first place, which may be less expensive. 

In addition, there is a growing awareness of the relative importance of 
“nonpoint” sources of groundwater contamination,4 such as contamina- 
tion from pesticides that leach into groundwater. Nonpoint sources of 
contamination are so diffuse that cleanup is often impossible. Preven- 
tive measures, such as promoting the proper use of fertilizers and pesti- 
cides on crops, may be the only effective alternative for protecting 
groundwater supplies from such sources of contamination. 

State and Federal 
Roles to Protect 
Groundwater 

Both EPA and the states agree that the primary responsibility for pro- 
tecting groundwater belongs to the states. At the state level, a variety of 
agencies are responsible for cleaning up and preventing groundwater 
contamination. At the federal level, EPA has principal authority among 
federal agencies for the regulation and protection of groundwater 
resources. EPA'S groundwater responsibilities include providing financial 
and technical support to states for developing groundwater protection 
programs, integrating groundwater protection policies into various EPA 
programs, and assessing and evaluating EPA groundwater program effec- 
tiveness. EPA also conducts a wide variety of research projects to sup- 
port the agency’s efforts to protect groundwater, including research on 
groundwater monitoring and research on the control of sources of 
groundwater contamination. Many other federal agencies also have 
groundwater-related responsibilities, which include collecting and ana- 
lyzing groundwater data and conducting research on potential ground- a 

water contaminants. 

States Have Primary 
Responsibility for 
Groundwater Protection 

The primary responsibility for protecting groundwater belongs to the 
states, in part, because (1) groundwater programs must consider the 
environmental and hydrogeological conditions unique to given localities 
and (2) groundwater protection involves local land use and water alloca- 
tion issues, which have historically been the prerogative of state and 

4Nonpoint sources of pollution are diffuse sources of pollution rather than pollutants discharged from 
a single, specific point source. 
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local governments. Usually, several agencies in each state have ground- 
water responsibilities, in part, because implementation of federal pro- 
grams with groundwater impacts is distributed among several state 
agencies. For example, programs related to drinking water are usually 
located in state public health agencies, while programs related to pesti- 
cide and fertilizer contamination are located in state agricultural depart- 
ments. State programs include initiatives intended to prevent 
groundwater contamination, such as preventing certain activities 
around aquifers that are designated as a community’s only source of 
drinking water, and initiatives to clean up existing groundwater contam- 
ination, primarily through state-administered Superfund programs that 
deal with cleaning up hazardous waste. 

All states have developed groundwater protection strategies. In general, 
these strategies attempt to develop comprehensive, long-range plans for 
protecting groundwater and seek to institutionalize groundwater protec- 
tion at the state and local levels. In fiscal year 1991, EPA provided the 
states with approximately $7.7 million to develop groundwater protec- 
tion strategies. 

EPA Has Major 
Groundwater 
Responsibilities 

At the federal level, EPA has principal authority for regulating and pro- 
tecting groundwater resources. While a federal statutory program cur- 
rently regulates surface waters, no equivalent national program exists 
for regulating groundwater. Instead, EPA'S authority is organized around 
six federal environmental statutes that help prevent and clean up 
groundwater contamination: the Resource Conservation and Recovery 
Act (RCRA); the Comprehensive Environmental Response, Compensation, 
and Liability Act (Superfund); the Federal Insecticide, Fungicide, and 
Rodenticide Act (FIFRA); the Toxic Substances Control Act (TSCA); the 
Safe Drinking Water Act (SDWA); and the Clean Water Act.” Responsibili- a 

ties for protecting groundwater under these statutes are delegated to a 
number of EPA offices6 

To coordinate the numerous EPA offices with groundwater responsibili- 
ties, in 1984 EPA established the Office of Ground Water Protection 

“Appendix I summarizes the six statutes that address groundwater protection. 

“These offices include the Office of Solid Waste and Emergency Response, Office of Pesticides and 
Toxic Substances, Office of Water, Office of Policy Planning and Evaluation, and Office of Research 
and Development. Appendix II gives a brief description of the EPA offices with responsibilities for 
groundwater. 
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(OGWP),~ now reorganized as a part of EPA’S Office of Ground Water and 
Drinking Water (OGWDW).” OC+WDW is responsible for establishing and 
implementing an agencywide framework for making decisions about 
groundwater protection and integrating groundwater protection policies 
into various EPA programs. 

In addition to EPA, other federal agencies have a variety of groundwater 
responsibilities. For example, the Department of the Interior’s U.S. Geo- 
logical Survey has the principal role in providing baseline data on 
groundwater usage. Other agencies within the Department of the Inte- 
rior and the U.S. Department of Agriculture are responsible for pro- 
tecting natural resources-including groundwater-that are under their 
domain. The Department of Defense also controls and mitigates poten- 
tial sources of groundwater pollution at defense installations. In addi- 
tion, the Department of Energy conducts hydrogeologic investigations of 
facilities that store and process nuclear materials.g 

EPA’s 1984 Groundwater In August 1984, EPA adopted a groundwater protection strategy to guide 
Protection Strategy EI’A and state groundwater activities. The 1984 strategy contained com- 

ponents that focused on protecting groundwater by preventing ground- 
water contamination from occurring as well as cleaning up groundwater 
that is contaminated. This strategy specified that EPA provide financial 
and technical assistance to help states develop and implement ground- 
water protection programs and that EPA attain agencywide consistency 
with regard to decisions affecting groundwater. 

While the 1984 strategy made some progress in encouraging states to 
develop groundwater protection programs, the goal of agencywide con- 
sistency with regard to groundwater decisionmaking was not achieved. l 

Dissatisfaction with EPA’S groundwater strategy, both within and 
outside of EPA, led the EPA Administrator in August 1988 to ask the 
agency’s Deputy Regional Administrators (DRAS) to develop a “white 
paper” on how EPA could improve the implementation of its ground- 
water protection strategy. The resulting white paper stated that EPA’S 
inability to attain agencywide consistency with regard to groundwater 
policies and programs was due partly to the fact that EPA’S groundwater 

7’Ihe term “groundwater” is spelled three ways in government documents: groundwater, ground 
water, and ground-water. 

“EPA’s Office of Water has recently reorganized its offices, combining OGWP with EPA’s Office of 
Drinking Water to form the new Office of Ground Water and Drinking Water. 

“Appendix III describes the roles of federal agencies with groundwater responsibilities. 
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policies were not “widely accepted or clearly understood” among the 
agency’s programs and offices. As a result, the DRAS called for EPA to 
develop a clear national groundwater policy and made recommendations 
for accomplishing this goal. One recommendation called for the estab- 
lishment of a task force charged with reviewing and clarifying EPA'S 
groundwater policy to address issues presented in the DRA white paper. 

EPA’s 1991 Groundwater In response to the recommendations of the DRA white paper, EPA estab- 
Protection Strategy lished a groundwater task force in July 1989 to address a number of 

issues, including how to better coordinate groundwater activities within 
the agency and whether EPA should take a new approach to protecting 
groundwater that includes a stronger emphasis on preventing ground- 
water contamination. The task force presented a draft final version of 
its findings in September 1990 that included poiicy and implementation 
principles for an “aggressive approach” to protect groundwater and rec- 
ommended that these principles be reflected in EPA policies, programs, 
and resource allocations. The report, which was finalized in July 1991, 
emphasizes the need for preventing groundwater contamination and 
identifies the need for a better balance between prevention and remedia- 
tion activities. As part of the agency’s efforts to emphasize prevention, 
EPA will be encouraging the states to include certain preventive elements 
in their state comprehensive groundwater programs, including the iden- 
tification of the most valuable and vulnerable groundwater aquifers and 
the evaluation or ranking of the highest priority sources of groundwater 
contamination. 

Objectives, Scope, and In a June 25, 1990 letter, the Chairman, Environment, Energy, and Nat- 

Methodology ural Resources Subcommittee, House Committee on Government Opera- 1, 
tions, expressed concern over the high cost of cleaning up groundwater 
after contamination and the fact that potentially less expensive efforts 
to prevent groundwater contamination from occurring in the first place 
were not getting the attention they deserve. Accordingly, he asked us to 
examine a number of issues related to EPA'S efforts to prevent ground- 
water contamination. On the basis of this request and subsequent dis- 
cussions with the Chairman’s office, we agreed to examine 

l what the agency’s efforts have been to emphasize the prevention of 
groundwater contamination and 

l whether any major barriers inhibit the implementation of a more pre- 
ventive approach toward addressing groundwater contamination. 
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Our examination of EPA'S 1984 Groundwater Protection Strategy is dis- 
cussed in chapter 2. A discussion of EPA'S more recent efforts to prevent 
groundwater contamination and to address the weaknesses of the 1984 
strategy appears in chapter 3. 

Our work in addressing these issues included examining numerous docu- 
ments, including the 1984 Groundwater Protection Strategy and sup- 
porting guidance, the DRA white paper, the draft and final versions of 
the groundwater task force report, state and association comments on 
the groundwater task force report, EPA'S Pesticides and Groundwater 
Strategy, agency operating guidance, and budgetary information. 

During our review, we also interviewed groundwater officials at EPA 
headquarters and in all 10 EPA regions. In our interviews with EPA head- 
quarters staff, we focused on plans for implementing the groundwater 
task force report and the balance between EPA actions to prevent 
groundwater contamination and actions to clean up existing contamina- 
tion Our telephone interviews with EPA regional groundwater officials 
focused on the impacts that EPA'S 1984 Groundwater Protection Strategy 
had on regional groundwater programs and the expected impacts of the 
groundwater task force report on these programs. Regional officials 
were also asked for their opinions on how well groundwater protection 
efforts are coordinated within EPA and were asked to identify problems 
or barriers they encountered in their efforts to prevent groundwater 
contamination. 

To obtain state perspectives on EPA'S efforts to prevent groundwater 
contamination and to examine the impacts of these efforts on state 
groundwater programs, we interviewed groundwater officials from eight 
states: California, Connecticut, Florida, Iowa, Minnesota, New Jersey, 
Texas, and Wisconsin. We selected these states to obtain a diversity in a 
number of factors, including geography, groundwater program develop- 
ment, and the type of groundwater contamination problems being expe- 
rienced. These interviews focused on how EPA'S 1984 groundwater 
protection strategy affected state programs and how the more recent 
EPA groundwater protection initiatives may affect them in the future. 
Additionally, we asked the state officials for their views about how well 
EPA groundwater responsibilities are coordinated between the numerous 
EPA offices, barriers encountered in their efforts to prevent groundwater 
contamination, and the types of assistance they need from EPA to pre- 
vent groundwater contamination. 
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In addition, we contacted representatives of other organizations 
including the Council of State Governments, Association of State and 
Interstate Water Pollution Control Administrators, The Urban Institute, 
and the National Wildlife Federation. 

Our review work was conducted from August 1990 to September 1991 
and was performed in accordance with generally accepted government 
auditing standards. We discussed the contents of this report with EPA 
officials, who generally agreed with the factual information presented. 
Their comments have been incorporated where appropriate. However, 
as agreed, we did not obtain written comments on a draft of this report. 
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Chapter 2 

EPA’s Efforts to Promote Prevention of 
Groundwater Contamination Have Thus Far 
Had Limited Success 

While some components of EPA'S 1984 groundwater strategy were 
designed to prevent groundwater contamination, this strategy has made 
limited progress in promoting prevention. Through the strategy, EPA has 
supported state efforts to prevent and clean up groundwater contamina- 
tion by providing grant assistance and technical guidance to help states 
develop groundwater protection programs. However, the large majority 
of state officials we contacted maintained that this support has been 
inadequate. In addition, these officials said that state and federal budget 
priorities often dictate that the limited resources available be used to 
clean up groundwater contamination rather than to prevent contamina- 
tion from occurring. 

The 1984 strategy also prompted EPA to initiate efforts to place controls 
on sources of groundwater contamination that had not been previously 
addressed, such as contamination from underground storage tanks and 
pesticide use. In addition, the strategy called for EPA to study the need 
for placing additional controls on surface impoundments and landfills to 
prevent groundwater contamination. However, some of these controls 
have not been effectively implemented. For example, in April 1990, we 
reported that EPA had made little progress in assessing and revising its 
general standards for regulating industrial waste facilities to better pre- 
vent groundwater contamination.’ Moreover, the strategy has not 
resulted in the effective control of nonpoint sources of pollution, which 
are among the most significant unaddressed sources of groundwater 
contamination. 

Among the reasons why EPA has had limited success in preventing 
groundwater contamination are the following: 

l EPA groundwater-related policies and programs have not been effec- 
tively coordinated within the agency. 4 

. EPA management and accountability systems have not effectively mea- 
sured and tracked progress in protecting groundwater. 

l EPA priorities and resource allocations have favored groundwater 
remediation rather than the prevention of groundwater contamination. 

‘See Nonhazardous Waste: Environmental Safeguards for Industrial Facilities Need to Be Developed 
(GA--90-92, Apr. 12, 1990). 
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EPA’s First Major In the late 1970s and early 198Os, efforts to protect groundwater were 

Effort to Prevent 
uncoordinated, information on the potential health effects of ground- 
water contaminants was limited, and groundwater science was in its 

Groundwater infancy. These and other factors led the EPA Administrator to recognize 

Contamination-The the need for a federal role in protecting the quality of the nation’s 
groundwater. Thus, in 1983, EPA'S Deputy Administrator formed the 

1984 Strategy Groundwater Task Force to 

l identify areas of serious inconsistencies between groundwater programs 
and institutions at the local, state, and federal levels; 

l assess the need for greater program coordination of groundwater- 
related activities within EPA; and 

l help strengthen states’ capabilities to protect groundwater resources. 

The Task Force produced the Groundwater Protection Strategy in 
August 1984, which represented the agency’s first attempt to outline an 
approach to protect groundwater. This strategy contained four major 
components. 

l First, the strategy recommended that EPA provide funding and technical 
support for state efforts to develop groundwater protection programs. 
In this regard, the strategy supported the states’ belief that the primary 
responsibility for managing groundwater resources should be at the 
state level because of the variability in the quality of groundwater 
resources throughout the states. The strategy called for the state pro- 
grams to contain preventive initiatives, such as discouraging the placing 
of hazardous waste sites near aquifers that serve as irreplaceable 
drinking water supplies, as well as initiatives to clean up existing 
contamination. 

l Second, the strategy called for assessing problems associated with previ- 
ously unaddressed sources of groundwater contamination, such as con- 
tamination from leaking underground storage tanks. 

4 

l Third, the strategy called for issuing guidelines for EPA decisions 
affecting groundwater. These groundwater protection guidelines were to 
be based on a policy of differential protection that would focus agency 
efforts toward protecting aquifers that were most vulnerable to contam- 
ination and of the greatest use and value. 

l The last major component of the strategy recognized that a number of 
EPA program offices have groundwater responsibilities and that greater 
consistency must be achieved between these programs if they are to 
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effectively protect groundwater. In this regard, the task force recom- 
mended that EPA establish an oversight committee to coordinate the 
groundwater-related activities of all of the agency’s program offices. 

EPA Has Made Limited Thus far, EPA has made limited progress in promoting the prevention of 

Progress in Promoting 
groundwater contamination under its 1984 strategy. While the agency 
h as supported state groundwater programs through funding and tech- 

the Prevention of nical assistance, most of the state officials we contacted consider the 

Groundwater financial and technical support provided by EPA to be inadequate. The 

Contamination 
agency has also helped states implement a number of programs designed 
to prevent groundwater contamination from point sources, such as the 
Underground Injection Control (UIC) program.2 However, these efforts 
have met with only partial success. In addition, many nonpoint sources 
of groundwater contamination, which may only be controlled effectively 
through prevention, remain largely unaddressed. 

Some Progress Made in State officials acknowledge that, to some extent, EPA has helped build 
Setting Up State Programs political support within states for groundwater protection by identifying 

the importance of groundwater. In addition, EPA has provided funding 
and technical assistance to help states develop groundwater protection 
programs which include certain activities that are vital to preventing 
groundwater contamination. According to EPA, all 50 states have devel- 
oped groundwater protection strategies, and most of the states have sys- 
tems for classifying their groundwater resources. However, EPA is 
currently uncertain as to how many of the states are implementing 
activities extensive enough to constitute groundwater protection pro- 
grams. Technical and financial assistance from EPA has also helped 
states establish Wellhead Protection Programs.3 As of early October 
1991, EPA had approved 16 state Wellhead Protection Programs, and the b 
agency expected to approve 8 more programs by the end of 1991. 

%~A’A’s UIC program, created in 1980, is designed to prevent groundwater contamination by regu- 
lating industrial waste products that are iqected into the ground. 

3The Wellhead Protection Program was established under the 1986 Safe Drinking Water Act Amend- 
ments to protect public water wells which serve as sources of drinking water. States are given the 
responsibility of establishing a program to manage the potential sources of groundwater contamina- 
tion that lie within a designated area around a public well. 
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Limited Progress Made in EPA has provided states with technical and financial support for ground- 
Preventing Groundwater water activities, but most of the state groundwater officials we inter- 

Contamination viewed said that EPA'S support has not been adequate and should be 
increased. For example, EPA has provided technical guidance to states on 
how groundwater resources should be classified in order to focus on 
those groundwater resources that need the greatest protection. How- 
ever, EPA has provided the states with only limited information on which 
pollutants constitute the greatest threat to groundwater so the states 
can target the worst potential pollutants. In addition, the 1988 Deputy 
Regional Administrators’ study of EPA'S groundwater program found 
that the states need more help in establishing computer systems for 
managing the groundwater data collected. 

Regarding the states’ financial situation, all of the states contacted said 
that they needed more funding to implement groundwater programs. 
For example, one state groundwater official explained that his state’s 
current groundwater funding ($100,000) was barely enough to support 
one staff member and certainly not enough to help establish a ground- 
water program. Another official explained that preventive activities, 
such as delineating groundwater areas to determine the amount of pro- 
tection they require, need additional federal funding. This official esti- 
mated that it would cost approximately $5 million to delineate 
groundwater areas across his state. 

EPA has also helped promote prevention through its work to assess and 
implement source-specific statutes to control sources of groundwater 
contamination that were not fully addressed before the 1984 strategy- 
in particular, leaking storage tanks, surface impoundments,4 and land- 
fills. As an example, under RCRA, EPA has instituted requirements for 
protecting groundwater, including requirements for monitoring ground- 
water, lining storage tanks with noncorrodible material to prevent con- 4 
taminants from leaking into groundwater, installing systems to collect 
substances leaching from surface impoundments, and handling haz- 
ardous wastes at landfills. These efforts include measures that are 
intended to prevent future groundwater contamination. 

EPA has made efforts to identify and control major point sources of 
groundwater contamination, but indications are that some of these 
efforts have been ineffective. For example, in July 1988, we reported 

4A surface impoundment is any significant man-made or natural depression-such as a pit, pond, or 
lagoon-used to treat, store, or dispose of agricultural, mining, oil and gas, municipal, and industrial 
wastes. 
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that EPA had made limited progress in identifying and regulating haz- 
ardous waste nearly 12 years after RCRA was passed.6 Earlier in 1988, we 
reported that 39 of the 60 hazardous waste land disposal facilities 
examined had not developed the groundwater-monitoring data needed 
to demonstrate they had achieved EPA’S groundwater-monitoring goals, 
including a lack of data needed to determine whether or not the facilities 
were leaking contaminants into groundwater. In April 1990, we 
reported that EPA had made little progress in assessing and revising its 
general standards for regulating industrial waste facilities to better pre- 
vent groundwater contamination. This assessment was ordered by the 
Congress in 1984, and revised standards were to be developed by March 
1988e7 

To help protect groundwater used for drinking water supplies, the Safe 
Drinking Water Act (SDWA) of 1974 requires EPA to establish the UIC pro- 
gramqR EPA guidance and some state regulations for implementing this 
legislation include requirements that operators of injection wells that 
began operating after the UIC program went into effect are subject to an 
“area of review” requirement, which states that any improperly 
plugged-or sealed off-wells in the immediate vicinity of their injec- 
tion wells must be plugged. In July 1989, however, a GAO review found 
cases where contamination from injection wells that were developed by 
the oil and gas industry and were operating before the UIC program went 
into effect was migrating into nearby, abandoned oil and gas wells that 
were not plugged or that were improperly pluggedeg In order to better 
safeguard drinking water from contamination from such wells, we rec- 
ommended that EPA require that UIC program regulations or guidance be 
established for state- and EPA-administered programs to make existing 
wells subject to the area-of-review requirements. In response, EPA 
formed a federal advisory committee to consider such action and plans 
to issue a proposed rule by October 1992. a 

“See Hazardous Waste: New Approach Needed to Manage the Resource Conservation and Recovery 
Act (GAO/m 88 115 _ _ - , July 19, 1988). 

“See Hazardous Waste: Groundwater Conditions at Many Land Disposal Facilities Remain Uncertain 
(GA--88-29, Feb. l&1988). 

7See Nonhazardous Waste: Environmental Safeguards for Industrial Facilities Need to Be Developed 
(GA-D-90-92, Apr. 12,199O). 

sThrough the UK program, EPA, directly or indirectly through delegation to states, regulates the 
design, construction, and operation of underground injection wells which inject wastes and other 
fluids below underground drinking water sources. 

sSee Drinking Water: Safeguards Are Not Preventing Contamination From Injected Oil and Gas 
Wastes (GAO/R-97 _ _ , Jul. 6, 1989). 
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EPA is also encouraging states to establish comprehensive Wellhead Pro- 
tection Programs to protect public water supply wells from all sources 
of contamination. These programs are an integral part of EPA'S efforts to 
prevent groundwater contamination because they are designed to 
include fundamental components needed to effectively manage ground- 
water resources, including identifying the major sources of groundwater 
contamination and the proper procedures for the siting of new ground- 
water wells. 

However, without additional federal funding, states and localities will 
be hard-pressed in their efforts to establish and implement effective 
Wellhead Protection Programs. For example, states received no federal 
funding for Wellhead Protection Programs from fiscal year 1986 
through fiscal year 1989. In fiscal year 1990, the $2.5 million in grant 
funding available to the states to implement Wellhead Protection Pro- 
grams represents an average of $50,000 for each state. As an indication 
of the adequacy of this amount of funding, one state groundwater offi- 
cial commented that to conduct a detailed mapping of his state’s aqui- 
fers (which represents only one of seven elements needed to establish a 
Wellhead Protection Program), it would cost $200,000 to $300,000 per 
water utility. 

EPA is also attempting to prevent groundwater contamination through its 
efforts to control nonpoint sources of groundwater contamination. In 
1989, EPA presented an ambitious 5-year plan to help improve state and 
local efforts to control nonpoint source pollution. However, we reported 
in October 1990 that resource constraints had significantly inhibited 
EPA'S progress in implementing this plan and concluded that the agency’s 
nonpoint agenda will remain largely unfulfilled if the agency stays on its 
present course.1° 

As part of EPA'S efforts to address nonpoint sources of groundwater con- a 
tamination, the agency is attempting to identify pesticides that present 
the greatest potential for leaching into groundwater and to establish reg- 
ulatory controls for their use. I1 However, our recent report on the 
agency’s efforts concluded that EPA has been slow in assessing the 

‘%e Water Pollution: Greater EPA Leadership Needed to Reduce Nonpoint Source Pollution (GAO/ 
RCED-91-10, Oct. 15, 1990). 

’ ’ IJnder FIFRA, EPA has the authority to take regulatory action on pesticides that present serious 
risks to health or the environment, including placing restrictions on the use of the pesticide or can- 
celing the registration of the pesticide, which would remove it from the marketplace. 
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leaching potential of 16 pesticides that have been identified as ground- 
water contaminants and that the agency could do more to regulate these 
pesticides.12 Among the reasons cited for EPA'S slow pace in assessing 
these pesticides was a lack of sufficient resources to perform the 
assessments. 

Reasons Why EPA Factors limiting progress in EPA'S efforts to prevent groundwater con- 

Made Limited Progress tamination include (1) difficulties in coordinating the agency’s ground- 
water-related policies and programs and (2) problems in its management 

in Preventing and accountability systems’ ability to track and measure progress in 

Groundwater preventing groundwater contamination. In addition, as noted in the sec- 

Contamination 
tion above, resource constraints are an underlying problem affecting 
efforts to prevent groundwater contamination-as they are in many 
other environmental programs. In addition, the large majority of state 
officials we contacted said that state and federal budget priorities often 
dictate that the limited resources available be used to clean up ground- 
water contamination rather than to prevent contamination from 
occurring. 

EPA Groundwater-Related The 1988 DRA white paper identified a major shortcoming of EPA'S 

Policies and Programs groundwater program to be a lack of coordination of groundwater- 

Have Not Been Fully related policies and programs within the agency. The DRAS found the 

Coordinated problem to be due to the fact that EPA'S groundwater policies are neither 
“widely accepted nor clearly understood” among the agency’s program 
offices. For example, the DRAS found confusion within EPA regarding the 
1984 strategy’s differential groundwater protection guidelines and the 
desired level of integration of the agency’s programs.13 According to the 
DRA white paper, the 1984 strategy failed to address inconsistencies in 
cleanup standards across EPA programs. This led to, among other things, 8 
varying degrees of protection of groundwater resources at the state and 
local level, Furthermore, the lack of coordination has prevented states 
from focusing resources in the most comprehensive manner to promote 
groundwater protection. 

' "See Pesticides: EPA Could Do More to Minimize Groundwater Contamination (GAO/RCED-9 l-75, 
Apr. 29,199l). 

‘“EPA’s differential groundwater protection guidelines established a system for classifying ground- 
water aquifers so that the agency’s efforts could be targeted toward protecting the aquifers most 
vulnerable to contamination and of the greatest use and value. For example, class I aquifers (irre- 
placeable drinking water sources) receive the greatest protection. 
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Of the groundwater officials from the eight states we contacted, officials 
in five states agreed with the DRA'S findings, explaining that EPA'S 
groundwater-related initiatives were often inconsistent in their 
approaches to groundwater protection and that EPA needed to adopt a 
more comprehensive policy for addressing groundwater contamination. 
For example, different EPA programs utilize different approaches to 
establish cleanup and protection standards for groundwater resources. 
The state officials noted that these differences in cleanup standards 
have led to varying levels of protection of groundwater resources and 
public health at the state and local levels. As a result of such inconsis- 
tencies, state environmental, health, and agricultural policies and pro- 
grams that are groundwater-related are not integrated. Additionally, the 
DRAS noted that until EPA policies and programs develop a consensus on 
issues such as the cleanup standards, state programs will continue to 
reflect the inconsistencies present in the federal programs. 

A 1989 report by the Congressional Research Service also recognized the 
lack of integration of groundwater policies among EPA program offices, 
stating that “several years into this effort, the goal of Agency-wide con- 
sistency has not been achieved.“14 The report noted that a major 
obstacle to achieving agencywide adoption of the 1984 strategy’s differ- 
ential groundwater protection guidelines is the inconsistency in the 
degree of groundwater protection required by various federal statutes 
and, consequently, federal programs. 

Although EPA'S 1984 strategy established the Assistant Administrator/ 
Regional Administrator Oversight Committee to coordinate the ground- 
water-related activities of all of the agency’s program offices, ground- 
water officials from the states and regions said that coordination 
problems still exist. One state official explained that these problems 
occur because EPA headquarters and regional groundwater offices are l 

attempting to coordinate with other agency program offices that have 
not been traditionally oriented toward groundwater. In addition, one 
regional official noted that other EPA program offices have legislatively 
mandated priorities that take precedence over other considerations, and 
that without a specific groundwater mandate, coordinating groundwater 
policies with other offices receives little priority. 

In the past, EPA has not emphasized a comprehensive approach to 
groundwater protection that includes an assessment of all sources of 

14See Groundwater Quality: Current Federal Programs and Recent Congressional Activities, 89-195 
ENR, Mar. 1, 1989. 
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groundwater contamination in a given area.16 Rather, as the 1988 DFU 

white paper stated, EPA'S program priorities are based on addressing 
site-specific sources of contamination. As a result, the DFu review of 
EPA'S groundwater program found that agency initiatives with broad 
approaches to preventing and cleaning up groundwater contamina- 
tion-such as the Wellhead Protection Program and the 1984 ground- 
water strategy-are not being effectively supported and integrated 
across program lines. Groundwater officials from five of the eight states 
that we contacted agreed with these findings, including one state official 
who said that EPA needed to protect groundwater as a whole, instead of 
using an approach that applies “band-aids” to particular sources of con- 
tamination Another state official explained that a more comprehensive 
approach would allow states to focus limited resources on groundwater 
initiatives that address the greatest risks to human health and the 
environment. 

EPA Management and 
Accountability Systems 
Have Not Effectively 
Tracked and Measured 
Progress in Preventing 
Groundwater 
Contamination 

The 1988 DFtA review of EPA'S groundwater program also identified the 
lack of effective management and accountability systems as a barrier to 
implementing an effective groundwater protection agenda, The report 
noted that one problem resulting from the lack of such systems is that 
EPA program areas are not consistently setting joint groundwater protec- 
tion priorities. The report stated that this, in turn, could lead to ineffi- 
cient use of the agency’s groundwater resources. The report also noted 
that without such systems, managers of various EPA programs have little 
incentive to give groundwater protection initiatives priority. 

In addition to reinforcing a sense of accountability for achieving ground- 
water goals among program officials, the DRA report also noted that good 
management and accountability systems are needed to allow upper level 
management to track the activities and progress of various EPA pro- 4 
grams in addressing and achieving specific groundwater protection 
objectives. To accomplish this, it stressed that EPA needed to develop 
administrative procedures to incorporate groundwater protection into 
the ongoing management processes and systems of the agency. These 
procedures would include conducting annual evaluations of progress 
made by both EPA and the states in implementing groundwater programs 
and a process for revising and replanning future efforts. 

‘“EPA’s regulatory programs have historically protected groundwater resources by addressing spe- 
cific sources of contamination on a site-by-site basis, such as addressing contamination from a haz- 
ardous waste site, rather than taking a comprehensive approach to groundwater management that 
includes an assessment of the total impact of all sources of contamination on groundwater in a given 
area. 
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Most of the regional and state groundwater officials we interviewed 
agreed that effective management systems are needed at both the fed- 
eral and state levels to get groundwater policies implemented. They also 
agreed that these systems are especially important for the groundwater 
program, since groundwater is competing for resources with other pro- 
grams that have established environmental program indicators that can 
be used to measure program progress. 

Current Balance of 
Resources Stresses 
Remediation 

Limited Once groundwater is contaminated, it is extremely difficult and expen- 
sive to clean up. The Congressional Budget Office has estimated that it 
may cost over $150 billion to clean up hazardous waste contamination at 
federal facilities over the next three decades. Additionally, EPA expects 
to spend $40 billion cleaning up the 1,200 most dangerous abandoned 
hazardous waste sites across the country. Though the entire cost of 
remediating these sites cannot be attributed to cleaning up groundwater 
contamination, most of the sites have actual or potential groundwater 
contamination, and concern over groundwater contamination is one of 
the major factors used in ranking a site for remedial efforts. 

Citing the difficulties and expense of cleaning up groundwater contami- 
nation after the fact, almost all of the state and EPA regional officials we 
interviewed agreed that EPA'S priorities and resource allocations were 
too heavily weighted toward the remediation of groundwater contami- 
nation. Indeed, this view has also been expressed by other EPA officials 
in the past. In a May 1989 interview, for example, EPA'S former Adminis- 
trator, Lee Thomas, told us he believed more attention should be given 
to the prevention of groundwater contamination as opposed to remedia- 
tion. He suggested that a better approach for addressing groundwater 
contamination may involve shifting limited resources from costly pro- 
grams that correct identified problems to more cost-effective strategies 4 
that prevent groundwater contamination. Similarly, the 1988 DRA white 
paper concluded that a significant shortcoming of EPA'S groundwater 
program was that EPA did not direct enough resources and attention to 
the prevention of contamination. The paper noted that a vast majority 
of the agency’s resources are directed at remediation or cleanup after 
contamination has occurred. 

Though there is only limited information on the costs of preventing 
groundwater contamination compared with the costs of cleaning up such 
contamination, EPA has estimated that the costs of implementing a pre- 
vention program, such as the Wellhead Protection Program, can be sig- 
nificantly less than the costs of some cleanup options, such as installing 
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a new drinking water well. For example, a former acting Assistant 
Administrator for EPA'S Office of Water testified before the Congress 
that some communities have implemented protection programs at 
approximately 5 to 10 percent of the costs of installing a new drinking 
water well.‘” She explained that “in many cases, the costjs] of operating 
a protection program are generally less than the cost of cleaning up a 
contaminated site or replacing public wells or wellfields.” She specifi- 
cally mentioned the town of Littleton, Massachusetts, which annually 
spends about $100,000 to protect all five wells that supply the town of 
around 7,000 people with drinking water. She noted that if only one of 
the five wells were to become contaminated, it would cost the city $1 
million to develop a new well. Thus, the city would have to spend 10 
times what it is currently spending on preventive measures to remedy a 
situation involving only 1 contaminated drinking water well. 

Though EPA acknowledges the benefits of prevention, its allocation of 
resources between programs has consistently been weighted heavily 
toward remediation. In 1988, for example, EPA'S senior budget officers 
for groundwater-related programs participated in an analysis of EPA'S 
total investment in groundwater for fiscal years 1985 and 1988. The 
analysis, as shown in figure 2.1, indicated that EPA'S overall investment 
in groundwater from fiscal year 1985 to fiscal year 1988 demonstrated 
an increasing orientation toward remediation. While EPA'S Superfund 
program (a program that the Congress created in 1980 to clean up aban- 
doned or uncontrolled hazardous waste sites, including sites with 
groundwater contamination) accounted for $238.4 million, or 68.3 per- 
cent of the agency’s total funding for groundwater programs in fiscal 
year 1985, its share increased to $527 million, or 80.3 percent, in fiscal 
year 1988. 

'"Testimony of Hebecca W. Hanmer before the Subcommittee on Superfund, Ocean, and Water Protec- 
tion, Senate Committee on Environment and Public Works, Aug. 1, 1989. 
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Figure 2.1: Trends in Qroundwater 
Resources by Media 600 Mlllionr of Dollara 

600 

400 

300 

200 

100 

0 

gupufund 

EPA Media 

Hazardous 
Waster 

Drlnklng Watar Water Quality Other Funding 
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abatement, control, and compliance activities. 
Source: EPA. 

In contrast to the billions spent on cleaning up Superfund sites, one of 
EPA'S primary programs for preventing groundwater contamination, the 
Wellhead Protection Program, has received a total of approximately $10 
million in federal funding since its inception in 1986 through fiscal year 
1991. To provide perspective, this amount represents less than one-half 
of the current estimates of the average cleanup cost for only 1 of the 

l 

1,200 hazardous waste sites located across the country. 

Other important groundwater programs with preventive approaches 
have also been substantially affected by limited funding. For example, 
an EPA official from the Office of Water’s Office of Enforcement and 
Compliance Monitoring explained that another one of EPA'S prevention 
programs, the IJIC program, had not received any funding for a major 
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new initiative to regulate Class V wells.17 One state groundwater official 
from Texas also cited the lack of priority for Class V wells, noting that 
these wells probably pose the largest threat to groundwater in the state 
because the wells act as conduits for hazardous waste, allowing the 
waste to go directly into drinking water. 

Funding for Nonpoint Our recent report on nonpoint source pollution has also cited question- 
Source Pollution able priority-setting as a factor contributing to inadequate progress in 

Underscores Low Priority addressing nonpoint sources of contamination.18 This is important from 

for Prevention a groundwater perspective because (1) nonpoint sources are primary 
contributors to groundwater contamination and (2) the only way to deal 
effectively with diffuse sources of nonpoint source pollution, such as 
pesticide contamination, may be through prevention. 

Our October 1990 report on nonpoint source pollution also noted that 
EPA budgets have overwhelmingly emphasized water quality programs 
that control point source pollution, even though the agency’s own anal- 
ysis shows that nonpoint source pollution poses significantly higher eco- 
logical risks. We found, for example, that about 94 percent of EPA’S fiscal 
year 1990 water quality funding was devoted to point source pollution 
control, while less than 6 percent was allocated to controlling nonpoint 
sources of pollution. EPA’S proposed budget for fiscal year 1992 con- 
tinues to deemphasize efforts to prevent nonpoint source pollution, as it 
reflects over a 50-percent cut in its nonpoint budget from fiscal year 
1991 levels. 

We further noted that these funding shortages accounted for the lack of 
progress in many elements of EPA’s nonpoint source control program. 
Among the examples of slow progress that we cited was the lack of 
development of technical information to help states set standards for 6 
groundwater quality. The states need these standards to measure the 
impacts of groundwater contamination and the effectiveness of efforts 

‘7EPA’s UIC program establishes five classes of injection wells. Class V wells include those associated 
with activities, such as septic systems and agricultural and storm drainage, which may discharge 
directly into shallow aquifers and may cause groundwater contamination. The other classes of wells 
are used for disposing of various types of hazardous and nonhazardous wastes. 

%ee Water Pollution: Greater EPA Leadership Needed to Reduce Nonpoint Source Pollution (GAO/ 
RCED91-10, Oct. 16, 1990). 
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to deal with the problem.lg Accordingly, we had recommended in a pre- 
vious report that EPA provide the needed technical information through 
a “criteria document program.“20 The agency responded, however, that 
such a program would be too costly in light of funding constraints and 
maintained that this need could instead be met by consolidating existing 
information regarding substances found in groundwater. We responded 
at the time that without the expanded information base that would be 
available through such a program, states are left to develop ground- 
water standards without needed information. 

EPA'S emphasis on point source groundwater-related programs also leads 
states to focus their own limited resources on remediating a select 
number of point sources of contamination, such as Superfund sites and 
other hazardous waste sites, rather than preventing a broader range of 
contamination problems. For example, an October 1989 Urban Institute 
study of state groundwater programs revealed that spills and cleanups 
invariably dominate and capture large percentages of state budgets. The 
study found that this problem is a reflection of what is happening at the 
federal level, where remediation overshadows prevention. 

Conclusions EPA has made some progress in preventing groundwater contamination 
through its support of state groundwater protection programs and 
through its efforts to identify and establish controls for most major 
point sources of groundwater contamination, However, its success in 
using its 1984 groundwater strategy to help states prevent groundwater 
contamination has been limited by a number of barriers. 

First, EPA has been unable to fully coordinate groundwater-related poli- 
cies and programs across the agency. This lack of coordination has led to 
inconsistent efforts by EPA program offices to implement initiatives to a 
prevent groundwater contamination, and has prevented EPA from 
focusing resources in the most comprehensive manner to promote 
groundwater protection. In some cases, this lack of coordination has led 
to conflicting guidance to states from different EPA offices on ground- 
water standards and other groundwater-related issues. For example, EPA 

“A 1989 report by the National Governors’ Association made similar observations, noting that while 
EPA had made some progress in providing health risk guidelines for some agricultural contaminants, 
the limited number of guidelines complicated the efforts of many states to protect their groundwater. 
See Managing Agricultural Contamination of Groundwater: State Strategies (Washington, DC.: 
National Governors’ Association, 1989), p. 18. 

“‘See Groundwater %Midrds: States Need More Information Prom EPA (GAO/PEMD-88-6, Mar. 16, 
1988). 
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programs use different standards for cleaning up and protecting ground- 
water, which, in turn, can lead to varying degrees of protection of public 
health at the state and local levels. 

Second, without management and accountability systems focused on the 
prevention of groundwater contamination, managers of various ground- 
water-related programs within EPA have generally given the problem 
low priority, opting instead to address issues for which their perform- 
ance is being measured. In addition, EPA program areas are not setting 
joint groundwater protection priorities, which can lead to inefficient use 
of the agency’s groundwater resources. 

Finally, EPA'S efforts to carry out basic program objectives have been 
hindered by the current balance of limited resources, which stresses 
remediation at the expense of prevention-oriented activities. 
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In response to the DRA white paper and EPA'S desire to review its prog- 
ress in protecting groundwater, the agency established a task force to 
review and clarify its groundwater policy. The task force, formed in 
July 1989, was to develop an agencywide strategy for groundwater pro- 
tection for the 1990s. In July 1991, it recommended a strategy that, 
among other things, attempts to deal with weaknesses of the 1984 
strategy and stresses the need for an improved balance between 
remediation and prevention activities.’ 

EPA is now taking steps to implement the new strategy, including plans 
to (1) establish mechanisms to improve coordination between and better 
integrate groundwater policy throughout all EPA programs with ground- 
water responsibilities and (2) incorporate its new approach into agency 
programs by improving its management and accountability systems. 
However, while EPA'S actions represent a significant effort to improve 
the agency’s groundwater program, the potential for success in 
preventing groundwater contamination through the new strategy is lim- 
ited by certain persistent fundamental barriers. 

On the basis of our review of the new approach and interviews with 
officials from EPA, state environmental offices, and state and environ- 
mental groups, a primary problem continuing to face EPA and the states 
is a continued focus of limited resources on remediation efforts (e.g., 
Superfund cleanups) at the expense of prevention-oriented activities. 

To some extent, EPA and the states may be able to alleviate the funding 
shortfall through existing state groundwater-related grant programs. 
These include, for example, grant programs for nonpoint source pollu- 
tion and drinking water protection. While it is unlikely that a large share 
of these funds could be redirected from their present uses, federal and 
state groundwater officials suggested to us that there may be some 4 
opportunities for shifting a portion of these groundwater-related grants 
to place a greater emphasis on preventing groundwater contamination, 

‘Though EPA provided an “early release” version of the strategy during congressional testimony in 
early May 1991, the strategy was not finalized until July 1991. 
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EPA’s New Strategy EPA'S new approach to protecting groundwater resources more clearly 

Emphasizes defines the agency’s overall policy on protecting groundwater by 
including a new emphasis on preventing groundwater contamination 

Prevention as Part of and establishing a more comprehensive approach to groundwater pro- 

a More Comprehensive tection. EPA'S “Ground-Water Protection Principles” are intended to set 

Approach to 
Groundwater 
Protection 

forth an aggressive approach toward preventing groundwater contami- 
nation, including a commitment to achieve a better balance between pre- 
ventive and corrective activities. The agency recognized the difficulty 
and great expense of cleaning up contaminated groundwater and has 
decided to emphasize pollution prevention where appropriate. In deter- 
mining agency strategies for preventing groundwater contamination, EPA 
will continue to take into consideration the use, value, and vulnerability 
of groundwater resources, as well as the social and economic values of 
these resources. The agency plans to incorporate this approach into EPA 
policies, programs, and resource allocations which guide EPA, state, and 
local actions in protecting groundwater resources. 

EPA also states that it is moving toward a more comprehensive approach 
to managing groundwater resources. This comprehensive approach 
involves assessing and addressing all potential causes of groundwater 
contamination within a specified area (including areas around public 
water wells or areas located over aquifers), as opposed to previous 
efforts, which focused on controlling specific point sources of contami- 
nation such as hazardous waste sites, underground injection wells, and 
underground storage tanks. According to the agency, while point 
sources of national significance have received a considerable amount of 
attention as a source of groundwater contamination, nonpoint and small 
dispersed sources of groundwater contamination may actually represent 
the greatest threat to drinking water supplies (and therefore human 
health) at the local level. Thus, EPA'S new approach will more compre- 
hensively address groundwater contamination by targeting both point 4 
and nonpoint sources of contamination. 

Implementation of 
New Strategy 

Y 

EPA'S plan for implementing this new approach is based on the principle 
that states have the major responsibility for managing groundwater 
resources. Thus, EPA will continue to support the major state role in pro- 
tecting groundwater by assisting state efforts to establish comprehen- 
sive state groundwater protection programs.2 The comprehensive state 
programs, which will be built around current state groundwater protec- 
tion activities and programs, will provide the groundwork for ensuring 

2These programs will be referred to as “comprehensive state programs.” 
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that all federal, state, and local groundwater protection activities are 
based on a common understanding of local priorities and groundwater 
conditions. 

To establish comprehensive state programs, EPA plans to get state input 
on the agency’s preliminary list of program elements needed to establish 
the state programs3 Also, EPA plans to get state input on the criteria 
needed to determine an acceptable range of the elements needed to 
establish an adequate state program and on the procedures needed for 
EPA'S review of state programs to determine whether they are adequate. 
Additionally, EPA regions are currently working with the states to 
develop profiles of state programs, identifying what additional elements 
the states need. All regional officials indicated that they are already 
developing or have completed such profiles. Part of EPA'S review of the 
state programs will include determining whether the states have devel- 
oped and implemented preventive elements of their programs, including 
whether the states have identified their most valuable and vulnerable 
groundwater aquifers, and evaluated or ranked their highest priority 
sources of groundwater contamination. During fiscal year 1992, EPA 
plans to work with the states to complete the state program profiles 
using the finalized state program elements and criteria as a baseline for 
determining whether a state’s program adequately protects ground- 
water. To the extent authorized by EPA statutes and consistent with EPA 
program objectives, states that are considered to have adequate pro- 
grams will then be given greater flexibility to establish their own poli- 
cies, priorities, and standards for implementing EPA groundwater-related 
programs. 

Additionally, starting in fiscal year 1994, EPA will use its determinations 
of program adequacy as a basis for allocating groundwater-related grant 
funding to the states. States that demonstrate exemplary progress 4 
toward developing adequate comprehensive programs will receive a 
greater share of the grants, while states showing little progress will 
receive reduced funding. As part of the current effort to fund the states, 
EPA regions are being asked to review an inventory of existing ground- 
water-related grants (see app. IV) and to coordinate these grant authori- 
ties with the goal of better assisting state efforts to identify and fill gaps 

“EPA’s preliminary list includes four main elements: (1) setting goals and documenting progress, (2) 
characterizing groundwater resources and setting priorities for action, (3) developing and imple- 
menting prevention and control programs, and (4) defining roles within a state and the relationship to 
federal programs. 
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in their comprehensive state programs. As an example of this coordi- 
nated funding, the Offices of Ground Water and Drinking Water and Pes- 
ticide Programs issued fiscal year 1991 grant guidance for funding 
provided through Clean Water Act and FIFRA grants to encourage states 
to develop plans to better manage pesticide use in their states. 

EPA Efforts to Improve 
the Coordination of 
Groundwater-Related 
Policies and Programs 

As part of its new strategy, EPA plans to take a number of steps to deal 
with the coordination problems identified in chapter 2. At the headquar- 
ters level, EPA plans to establish the Groundwater Policy Committee, 
which will work to coordinate groundwater policy across all EPA ground- 
water-related programs. This committee’s major responsibilities will 
include overseeing the implementation of the strategy’s groundwater 
principles into EPA programs and the implementation of the comprehen- 
sive state programs, as well as developing overall policy direction within 
EPA. This committee will report to EPA'S Deputy Administrator and/or 
the Assistant Administrators and Regional Administrators on a semian- 
nual basis. 

One primary difference between this Groundwater Policy Committee 
and EPA'S former Assistant Administrator/Regional Administrator Over- 
sight Committee is that EPA plans to establish two agency implementa- 
tion work groups that will work with the Groundwater Policy 
Committee to develop policy and program proposals for implementing 
the new approach. EPA plans to chair the work groups with selected rep- 
resentatives of EPA'S Deputy Assistant Administrators, as well as key 
office directors and regional division directors or their representatives. 
The implementation work groups include a state programs implementa- 
tion work group and a groundwater regulatory work group.4 

The state programs implementation work group will work to incorporate 
state input into all of EPA'S Groundwater Policy Committee activities. 
While the Assistant Administrator/Regional Administrator Oversight 
Committee had no such work group, EPA'S Groundwater Policy Com- 
mittee will use this work group as a mechanism for providing state input 
into the process of establishing comprehensive state programs. This 
work group will oversee the completion of the elements needed in the 
programs and the criteria for determining adequacy for each element, 
thus ensuring that state input is considered by the committee. Several 
state officials mentioned that EPA'S establishment of a state programs 

4EPA often refers to this regulatory work group as a groundwater “regulatory cluster implementation 
work group.” 
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implementation work group will help to address state concerns, 
including how EPA will develop its final list of elements for the compre- 
hensive state programs, what criteria EPA will include in its definition of 
an “adequate” program, and what happens to the states if they do not 
meet these criteria and thus, are deemed to have an inadequate state 
groundwater program. The state programs implementation work group 
will also work to ensure that EPA'S groundwater-related programs are 
using annual operating guidance and grant guidance to support the 
development of comprehensive state programs. 

EPA plans to use the groundwater regulatory work group as a forum for 
officials from EPA'S groundwater-related programs to evaluate regula- 
tory initiatives. This work group will assist the Groundwater Policy 
Committee by developing a work plan that will include identifying 
upcoming regulatory actions affecting groundwater and whether the 
actions involve cross-cutting issues that need resolution. Additionally, 
this work group is expected to help bring consistency to EPA'S efforts in 
developing EPA regulations affecting groundwater and determining how 
actions in one program might affect the efforts of other programs. 

Effective coordination between the numerous EPA program offices may 
be difficult. Nevertheless, while it is too early to determine the effective- 
ness of these efforts, the majority of the regional groundwater officials 
we interviewed believed the policy committee and regulatory work 
group would improve the coordination of EPA groundwater-related pro- 
grams. However, a number of EPA officials, including the Director of 
OGWDW, stated that the success of new initiatives, such as the regulatory 
work group, were directly dependent on the amount of support they 
receive from EPA’s upper management. 

Barriers Will Limit 
EPA’s Success in 
Implementing New 
Strategy 

EPA is planning to improve its groundwater program by establishing the a 
Groundwater Policy Committee and a variety of administrative mecha- 
nisms to improve the coordination of groundwater-related policies and 
programs and through its efforts to improve its management and 
accountability systems. These steps are reorienting groundwater protec- 
tion efforts toward a more preventive approach. However, EPA continues 
to face some of the same fundamental barriers that have inhibited pro- 
gress thus far in preventing groundwater contamination. 

A primary barrier, as identified by a large majority of state and regional 
groundwater officials, is that available funds continue to be oriented 
heavily toward remediation activities, primarily Superfund cleanups, 

Page 38 GAO/RCED-92-47 EPA’s Efforts to Protect Groundwater 



Chapter 3 
EPA’s New Strategy Is Oriented Toward 
Prevention, but Underlying Barriers Will 
Continue to Hinder Its Implementation 

rather than prevention activities. In addition, state and regional officials 
told us that several problems complicate efforts to use a significant por- 
tion of groundwater-related state grant funding, including the numerous 
demands on the funding that may preclude its use for groundwater pro- 
tection. Among other things, the limited availability of resources will 
hamper the agency’s ability to provide additional financial and technical 
assistance to help the states establish comprehensive state programs. 
Limited resources will also hamper EPA'S ability to develop the ground- 
water data needed for EPA'S management and accountability systems to 
effectively measure and track progress in protecting groundwater. 

EPA’s New Approach EPA'S new approach also includes plans to improve its management and 

Includes Plans to Improve accountability systems, including efforts to (1) better incorporate the 

Management and regions and states in the annual planning and evaluation of groundwater 

Accountability Systems activities into all EPA programs; (2) modify the agency’s accountability 
systems, such as the Strategic Targeted Activities for Results System 
(STARS), to provide greater incentives to EPA program managers to incor- 
porate groundwater into program priorities; and (3) encourage the 
states to provide groundwater data that could be used to better track 
and measure the nation’s progress in protecting groundwater. However, 
while these efforts are an improvement over past efforts, delays in com- 
pleting the new approach and the limited availability of resources 
needed to implement it will hamper the agency’s ability to improve its 
management and accountability systems. 

EPA Efforts to Improve Annual EPA'S new approach includes plans to better incorporate regional and 
Planning and Evaluation of state officials’ input into EPA'S annual planning and evaluation of 
Groundwater Activities groundwater activities. First, the agency plans to establish groundwater 

coordinating committees in each region to better integrate the regions 
and states into EPA'S efforts to plan and evaluate activities in the 4 
groundwater area. Each committee will be chaired by the DRA and 
include key regional division directors. The main purpose of the commit- 
tees will be to review all activities of EPA groundwater-related programs 
to determine how these programs might contribute to the development 
of comprehensive state programs. The reviews would include evaluating 
individual EPA program funding available for implementing the compre- 
hensive state programs and regular annual evaluations of state, 
regional, and headquarters progress in implementing these state 
programs. 

Additionally, EPA will work to establish an integrated state/EPA planning 
process in order to reach agreement on specific tasks and milestones for 
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developing and implementing comprehensive state programs. EPA 
regions are currently conducting the first part of this process through 
their efforts to conduct “profiles” of state programs. These profiles will 
help identify gaps in current state groundwater programs. Once these 
gaps are identified, the regions are to assist the states in filling these 
gaps. 

Finally, as noted above, EPA'S state programs implementation work 
group will work to ensure that EPA'S groundwater-related programs are 
supporting the development of comprehensive state programs through 
annual operating guidance and grant guidance. This guidance helps to 
incorporate EPA'S priorities into the agency’s groundwater-related pro- 
grams. Additionally, this work group is to help develop a budget 
strategy for supporting state groundwater-related needs and priorities 
within EPA'S programs. 

While all regional groundwater officials generally indicated to us that 
these efforts are an improvement over past efforts, some of the officials 
were concerned that delays in completing the new approach limited 
EPA'S ability to incorporate a prevention emphasis into its current plan- 
ning. Though the new strategy was originally expected to be issued by 
the end of 1990, it was not finalized until July 1991. One regional offi- 
cial explained that since the report was not completed prior to the 
region’s release of state grant guidance, the region was unable to incor- 
porate the report’s recommendations into its funding guidance for fiscal 
year 1992. EPA has acknowledged that its inability to complete its new 
approach has limited its efforts to implement funding changes into fiscal 
year 1992. To rectify this situation, the agency plans to make mid-year 
amendments of regional grant agreements with the states and to provide 
technical assistance to promote the implementation of the new approach 
in fiscal year 1992. However, according to an OGWDW official, as of late 4 
September 1991, no regional grant agreements with the states had been 
amended. 

EPA’s New Strategy Plans to 
Incorporate a Shift in EPA’s 
Accountability Systems 

I 

As part of its new approach to groundwater protection, EPA is planning 
to shift the emphasis in its STARS targets by changing EPA'S process for 
setting priorities and by providing flexibility in adjusting the measures 
of performance for programs by 1993. As indicated earlier, STARS is EPA'S 
primary management tool for establishing accountability for achieving 
key program objectives among program managers. This change reflects 
an attempt to better manage groundwater by assessing all potential 
sources of contamination and then prioritizing efforts to control the 
worst sources. As part of this effort, EPA included STARS measures for the 
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groundwater program in the Office of Water’s fiscal year 1992 operating 
guidance that call for strengthening states’ capabilities to develop and 
implement comprehensive state programs. The measures report progress 
in two areas: (1) EPA regional activities that help regional programs coor- 
dinate their efforts to support the states’ groundwater programs and (2) 
state progress in moving toward the development and implementation of 
these programs. However, these new STARS measures have not been 
translated into targets for which EPA regional offices are held account- 
able. Since the comprehensive state programs are largely preventive in 
nature, these new STARS measures could, if translated into targets, help 
to increase program office and regional accountability for incorporating 
preventive activities into states’ groundwater programs. 

However, almost all of the state and regional officials we interviewed 
indicated that while redesigning STARS to achieve groundwater goals was 
desirable, the success in achieving these goals was still dependent on the 
availability of resources to pursue them. They stated that EPA was not 
providing the necessary budget and other resources needed to imple- 
ment the new approach, and noted further that limited financial/staff 
resources and low priority in the past have been a major cause of EPA'S 
lack of progress in its groundwater program. 

EPA Plans to Request Additional EPA'S 1991 guidance for the 1992 reporting process under section 305(b) 
State Groundwater Data of the Clean Water Act encourages states to submit additional ground- 

water data as part of their 1992 reporting to the agency. Section 305(b) 
of the Clean Water Act requires that all states, on a biennial basis, 
develop and report information concerning the quality of their water 
resources to the EPA Administrator. Section 106(e)( 1) of the Clean Water 
Act designates that groundwater quality information is to be included in 
these section 305(b) reports. EPA then summarizes this information into 
a report which describes the status of the nation’s water quality and & 
submits it to the Congress in a biennial report called the National Water 
Quality Inventory. 

As we reported in August 1988, such environmental measures, along 
with measures of program activities, are essential for managing environ- 
mental programs because they (1) provide a means of assessing progress 
in meeting program objectives, (2) help allocate scarce resources, (3) 
serve as part of the agency performance and accountability system, (4) 
supply the basis for improving productivity, and (5) identify areas to 
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target resources and marshal1 support for current programs and new or 
increased initiatives.5 

EPA’S 1986 Ground-Water Monitoring Strategy acknowledged the impor- 
tance of establishing environmental measures to evaluate trends in 
groundwater quality. As a result, in April 1989, the agency developed 
five indicators of groundwater quality which could be used for tracking 
progress and setting priorities in its groundwater program. The indica- 
tors include, among others, maximum contaminant levels, which serve 
as a measure of (1) the quality of groundwater that is used for public 
drinking water supplies, (2) the effectiveness of groundwater protection 
regulatory programs, and (3) the population put at risk by contaminated 
supplies. A second indicator, nitrate levels in groundwater, can be used 
to show potential areawide contamination from agricultural sources and 
septic systems. As EPA’S guidance on the Clean Water Act’s section 
305(b) reporting process for 1992 indicates, EPA is requesting that states 
report this additional groundwater data as part of the Clean Water Act’s 
section 305(b) requirements. EPA can use these types of indicators to 
establish a baseline for groundwater quality which can then be used to 
measure trends and determine progress in protecting the resource. 

However, given the effect of resource constraints on states’ monitoring 
capabilities in the past, it is questionable whether the states will be able 
to supply comprehensive and reliable data, pursuant to this new 
request. As we recently reported, states have been unable to assess the 
water quality of 71 percent of the nation’s miles of rivers and streams 
because they lacked the staff and financial resources necessary to ade- 
quately monitor all their waters.6 

EPA Efforts to Increase EPA’S new groundwater strategy contains initiatives for increasing finan- b 
Financial and Technical cial and technical assistance to help the states implement comprehensive 

Assistance Will Likely Be state programs. These initiatives include helping the states better utilize 

Insufficient existing groundwater-related grants, targeting a portion of the existing 
groundwater research and development resources to preventing contam- 
ination, and improving groundwater data management. Although EPA’S 
efforts may help to better utilize existing EPA groundwater resources, 

“See Environmental Protection 
Improved Management (GAO/R 

y: Protecting Human Health and the Environment Through 

“See Water Pollution: Stronger Efforts Needed by EPA to Control Toxic Water Pollution (GAO/ 
RCED-91-154, .July 19, 1991). 
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there are concerns about the agency’s ability to provide the resources 
needed to protect groundwater. 

As part of EPA'S efforts to encourage the states to develop and imple- 
ment comprehensive state programs, EPA regions are conducting profiles 
of state programs to identify gaps in the programs and then looking for 
ways to provide technical and financial assistance to help fill these gaps. 
According to the task force report, EPA assistance to the states will come 
from better utilization of existing groundwater-related grants, rather 
than from new funding, and from better utilization of the agency’s 
existing technical capabilities. For example, the report explains that by 
better utilizing the data in the geographic information systems (GIS)7 
used by the regions and providing the states with improved access to 
this information, EPA hopes to improve the overall use of these data in 
decisionmaking. Combining this information would help to comprehen- 
sively manage and assess the quality of groundwater over a large geo- 
graphic area. 

In addition, EPA is attempting to better target some of its current 
research and development resources to groundwater prevention. For 
example, the task force report states that EPA'S Office of Research and 
Development (ORD) has targeted two key research areas that will sup- 
port the preventive efforts of EPA programs and provide technical infor- 
mation needed by the states. First, in September 1988, ORD entered into a 
5-year agreement with EPA'S Office of Water to help support state well- 
head protection programs. ORD agreed to concentrate on four research 
priorities, such as developing groundwater-monitoring strategies for the 
state wellhead protection programs, including defining the best designs 
for state efforts in groundwater monitoring and sampling. Second, ORD is 
identifying data that will help establish a framework for the states and 
localities to use in developing pesticide management plans. This frame- I, 
work will include information such as the evaluations of all likely com- 
binations of pesticides; models which predict how pesticides move 
through the soil; and GIS, for displaying and analyzing spatial 
information. 

Furthermore, the new strategy outlined in the groundwater task force 
report includes recommendations for improving groundwater data avail- 
ability to, accessibility by, and utilization by EPA, other federal agencies, 
states, and localities. For example, in the area of data collection, the 
report recommends that EPA concentrate on improving the consistency of 

7The GIS is used by EPA regions to prioritize potential sources of groundwater contamination. 
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the groundwater data collected, its quality, how it is managed, and its 
dissemination. To make data more accessible to all users, the report rec- 
ommends that EPA explore ways to develop an automated format for col- 
lecting specific types of data, including potential sources of groundwater 
contamination and monitoring data. The task force report acknowledges 
that, at the present time, no resources are available to implement these 
groundwater data management recommendations and states that EPA is 
making plans to secure this funding in the future. 

Although EPA'S efforts should help to better utilize existing groundwater 
resources, all of the regional officials we interviewed expressed con- 
cerns about the agency’s ability to provide the resources needed to pro- 
tect groundwater. One primary concern of some of the officials is that 
the magnitude of resources needed by state and local governments to 
prevent groundwater contamination is far greater than the resources 
available to deal with it. As an example, the $2.5 million in grant 
funding available to the states in fiscal year 1990 for developing Well- 
head Protection Programs represents an average of $50,000 for each 
state. One state groundwater official commented that conducting 
detailed mapping of the aquifers in each water utility’s jurisdiction 
(which represents only one of seven elements needed to establish a Well- 
head Protection Program), would cost $200,000 to $300,000. The official 
added that since the corresponding state regulations would be carried 
out locally, these costs would be borne by the local governments, which 
can not afford them. 

Balance of Limited 
Resources Continues to 
Stress Remediation 

A major reason for continued funding problems in programs designed to 
prevent groundwater contamination is the likelihood that groundwater 
activities will continue to be oriented heavily toward remediation activi- 
ties (primarily Superfund cleanups) rather than prevention activities. 
As noted in chapter 2, remediation of Superfund sites has absorbed an 1, 
overwhelming and growing share of the federal funds spent on ground- 
water-related activities. Though EPA has not updated that analysis, indi- 
cations are that groundwater activities continue to be heavily oriented 
toward cleanups. For example, EPA'S proposed Superfund budget for 
fiscal year 1992 includes an increase of $133.8 million (8.3 percent) over 
the fiscal year 1991 budget. In comparison, the proposed 1992 budget 
for one of the primary programs for preventing groundwater contamina- 
tion, the Wellhead Protection Program, increased by $75,000, or 3.7 per- 
cent, to approximately $2.1 million. 
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Additionally, the majority of regional and state officials we interviewed 
expressed concerns that while EPA'S new approach stresses an increased 
emphasis on prevention, it is not accompanied by a meaningful shift of 
funding priorities from remediation to prevention. One state official 
commented that without a shift in current funding, the new approach 
would become a paper exercise “just like the 1984 groundwater 
strategy,” The majority of state officials did not believe that EPA was 
making the prevention of groundwater contamination a major funding 
priority. Several state and regional officials were concerned that the 
funding for the new approach was not additional funding, but rather 
funding derived from current groundwater programs. One state official 
explained that this was a concern because funding from one ground- 
water program with a preventive orientation (such as the UC program) 
might be cut to provide funding for other preventive programs. 

Though the agency’s overall funding is oriented toward remediation, EPA 
is attempting to reorient a small portion of funding for preventive 
efforts. Starting in fiscal year 1991, the agency awarded funds totaling 
$11.8 million per year for a 2-year period for 25 projects intended to 
stimulate new initiatives in pollution prevention. EPA made the funds for 
this one-time competitive grants process available by taking 2 percent of 
the agency’s fiscal year 1991 extramural funding (excluding Superfund, 
construction grants, and state grants) and then allowing all EPA offices 
to submit proposals to compete for the funding. However, while the list 
of pollution prevention projects did include a project specifically 
targeted toward preventing groundwater contamination, which is a 
project to help the states develop plans for managing pesticides, the 
overall focus of the projects was to stimulate creative approaches to pol- 
lution prevention for all environmental media. 

Thus, while EPA has undertaken minor initiatives to promote the preven- 
tion of groundwater contamination, and has indicated a desire to do 
more, it appears that funding constraints will substantially limit any 
real progress in this area. A major contributor to this problem is a con- 
tinued and overwhelming emphasis within the agency on remediation as 
opposed to prevention. This emphasis does not appear to be changing, as 
the majority of EPA regional and state groundwater officials we inter- 
viewed expressed concerns that preventive activities continue to be 
underfunded. 
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EPA May Be Able to To some extent, EPA, in cooperation with the states, may be able to exer- 

Reorient Some Grant cise some options to help address state groundwater resource problems. 
States implement a variety of grant programs that may be used to pro- 

Programs to Help tect groundwater resources. For example, appendix IV lists an inventory 

Prevent Groundwater of groundwater-related grants that EPA has identified as potential 

Contamination 
funding sources for assisting the states in developing and implementing 
comprehensive state groundwater programs-programs that in many 
cases could be used to augment preventive activities. The inventory, 
which totaled approximately $355 million in funding for fiscal year 
1991, includes grant programs for nonpoint source management, public 
water system supervision, underground injection control, and pesticide 
enforcement programs. 

State and regional officials told us that several problems complicate 
efforts to use a significant portion of these funds to prevent ground- 
water contamination. In particular, many of the officials noted that 
while some of these funds are ostensibly available for groundwater pro- 
tection, the numerous demands on the funding may preclude their use 
for this purpose. For example, one regional official explained that the 
public water system supervision grants, used to implement state 
drinking water programs, are currently underfunded and will become 
more so as the states use them to meet new legislative requirements.” 
Thus, he concluded, new initiatives to prevent groundwater contamina- 
tion would receive low priority in this program. The following are 
among the other complicating factors cited by EPA and state officials: 

l In some cases, grant funds that could be available for preventing 
groundwater contamination may be precluded from being used for this 
purpose by inflexible grant guidance. In such cases, specific uses may be 
required for the funds that do not accommodate an individual state’s a 
specific groundwater needs. 

l Some of the funds under these programs that could be used for 
preventing groundwater contamination are often focused on remedial 
efforts. For example, an EPA-sponsored assessment of state groundwater 
strategies, conducted by the Urban Institute, found that while almost all 
of the strategies stated that a prevention-based approach to ground- 
water contamination was preferable to remediation, states’ priorities 
were often established by the perceived need to address cleanups. The 
report further noted that the problem was a reflection of the priorities 
set at the federal level, where remediation overshadows prevention. 

*The funding for these grants represents $47.5 million, or 13 percent of the total funding for all 
groundwater-related grants listed in EPA’s inventory. 
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Nevertheless, our discussions with these officials suggest that there may 
be some opportunities for shifting a portion of these groundwater- 
related grants to place a greater emphasis on preventive activities. Such 
a shift would not involve a major restructuring of funding for state 
groundwater-related activities, yet it could help states to implement 
more preventive groundwater protection programs. This type of 
reorientation could occur as an outgrowth of EPA'S ongoing effort to 
identify groundwater-related grants programs that can help support 
state comprehensive groundwater protection programs. On the basis of 
our conversations with state groundwater officials, and particularly in 
light of the fact that each state’s funding needs may be unique, we 
believe EPA should work with the states to identify ways in which at 
least some of the existing groundwater-related grant programs can be 
used to assist state efforts to provide a greater emphasis on preventive 
activities. 

Conclusions EPA'S new approach outlines the agency’s strategy for groundwater pro- 
tection through the 1990s. Additionally, it attempts to address weak- 
nesses identified in EPA'S 1984 groundwater strategy. For example, the 
strategy more clearly defines EPA'S overall policy on protecting ground- 
water by including a new emphasis on preventing groundwater contami- 
nation It also establishes a more comprehensive approach to 
groundwater protection, which includes efforts to emphasize preventive 
elements of comprehensive state programs. 

The new approach also includes plans to establish several mechanisms 
to improve coordination and better integrate groundwater policy across 
all EPA program offices with groundwater responsibilities. We believe 
these are important steps in the right direction. 

EPA is also planning to incorporate its new approach to groundwater pro- 
tection into agency programs through improved management and 
accountability systems. These improved systems would better incorpo- 
rate the regions and the states in the annual planning and evaluation of 
groundwater activities, provide EPA program managers with greater 
incentives to incorporate groundwater initiatives into their program pri- 
orities, and better track and measure the nation’s progress in protecting 
groundwater. 

Nevertheless, while these improvements represent significant progress 
for the agency, they do not address more fundamental barriers to the 
success of the groundwater program. EPA regional and state officials 
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identified an overemphasis of limited funds on remediation activities at 
the expense of prevention as a problem facing EPA and the states. For 
example, this overemphasis may limit EPA'S ability to develop the envi- 
ronmental measures needed for its management and accountability sys- 
tems to effectively measure and track progress in protecting 
groundwater, thus limiting the agency’s ability to evaluate the effective- 
ness of its environmental activities and programs, 

We believe that EPA should work with the states to identify opportuni- 
ties to shift groundwater-related grant funding in order to place more 
emphasis on preventive aspects of comprehensive state groundwater 
programs. Such a reorientation need not radically change the manner in 
which state groundwater-related funds are used, yet it could help the 
states implement at least some key preventive activities that have thus 
far had little impact because of funding shortages. 

In addition, EPA should work with the cognizant authorizing and appro- 
priations committees in its 1993 budget process to reorient funding pri- 
orities to provide a greater emphasis on preventing groundwater 
contamination. Congressional consultation would be particularly impor- 
tant for programs for which additional legislative authority might be 
required to transfer funding toward preventive activities. 

Recommendation to 
the Administrator, 
EPA 

To promote an improved balance between prevention and remediation in 
state groundwater-related programs, we recommend that the Adminis- 
trator, EPA, work with the states to develop ways in which some of their 
existing groundwater-related grant programs can be reoriented to pro- 
vide greater emphasis on preventive activities. Where congressional 
approval is needed, EPA should work with the cognizant authorizing and 
appropriations committees in the 1993 budget process to reorient 4 
funding priorities to provide greater emphasis on preventive activities. 

Matter for 
Congressional 
Consideration 

” 

Because of the heavy emphasis of EPA resources devoted to remediation 
activities and the need to shift groundwater-related resources toward 
prevention activities, the Congress may wish to consider providing 
greater emphasis on preventive groundwater-related activities as it con- 
siders funding for EPA'S groundwater-related programs during the 1993 
budget process. 

Page 40 GAO/RCJZD-92-47 EPA’s Efforts to Protect Groundwater 



Page 49 GAO/RCED-92-47 EPA’s Efforta to Protect Groundwater 



Appendix I 

EPA Statutory Authorities With Groundwater 
Protection Provisions 

Resource Conservation 
and Recovery Act 

. Provides the authority to prevent hazardous wastes from leaching into 
groundwater from hazardous waste facilities and sources such as munic- 
ipal landfills, impoundments, and underground storage tanks. 

Comprehensive . Provides the authority to clean up abandoned hazardous waste sites 
Environmental Response, that present a major threat to human health or the environment. 

Compensation, and 
Liability Act, or Superfund 

Federal Insecticide, 
Fungicide, and 
Rodenticide Act 

l Provides the authority to control the availability and use of harmful 
pesticides, including those with a potential to leach into groundwater. 

Toxic Substances Control . Provides the authority to control the availability and use of harmful 
Act toxic substances, including those with a potential to contaminate 

groundwater. 

Safe Drinking Water Act . Provides the authority for (1) setting and enforcing drinking water stan- 
dards for surface and groundwater public drinking water supplies, (2) 
controlling underground injection practices, and (3) establishing state 
wellhead protection programs. 

Clean Water Act . Provides authority for federal grant programs to assist states in devel- 
oping groundwater protection strategies and nonpoint source pollution 

l 
programs. 
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Appendix II 

EPA Offices With Groundwater Responsibilities 

Office of Solid Waste and . Office of Emergency and Remedial Response. Implements the Superfund 
Emergency Response program to clean up abandoned hazardous waste sites posing a threat to 

human health and the environment, including groundwater. 
Office of Solid Waste. Regulates a variety of waste-related sources of 
groundwater contamination under the Resource Conservation and 
Recovery Act (RCRA), including landfills. Regulates the transport, 
treatment, storage, and disposal of hazardous wastes under RCRA 
which have the potential to contaminate groundwater. 

. Office of Underground Storage Tanks. Implements a program under 
RCRA to prevent groundwater contamination from underground storage 
tanks. 

. Office of Waste Programs Enforcement. Enforces the Superfund and 
RCRA programs and inspects RCRA-regulated facilities for compliance 
with regulatory requirements, including those for groundwater 
monitoring. 

Office of Pesticides and . Office of Pesticides Programs. Regulates the use and availability of pes- 
Toxic Substances ticides with the potential to leach into groundwater and implements 

EPA'S Pesticides and Groundwater Strategy. 
. Office of Toxic Substances. Regulates the use and availability of toxic 

substances with a potential to contaminate groundwater under the Toxic 
Substances Control Act. 

Office of Water l Office of Ground Water and Drinking Water. Oversees implementation of 
EPA'S 1984 Groundwater Protection Strategy; implements the Wellhead 
Protection Program, Sole Source Aquifer Program, and Sole Source 
Aquifer Demonstration Program under the 1986 Amendments to the 
Safe Drinking Water Act (SDWA); implements the groundwater strategy 
grant program and portions of the nonpoint source program under the l 

Clean Water Act; implements the Underground Injection Control Pro- 
gram, which is designed to protect underground sources of drinking 
water from contamination by injection wells; implements the Public 
Water Supply Program under the SDWA, which includes setting and 
enforcing primary and secondary drinking water standards and water 
supply monitoring requirements for both groundwater and surface 
water. 

Office of Policy Planning . Undertakes special projects to support the agency’s groundwater policy- 

and Evaluation making and provides policy and economic expertise during program 
development. 
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Appendix II 
EPA Offices With 
Groundwater Responsibilities 

Office of Research and 
Development 

. Conducts a wide variety of research projects to support EPA'S regulatory 
development, including research on groundwater monitoring, fate and 
transport of groundwater contaminants, aquifer restoration, technical 
assistance, source control, and health effects. 
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Other Major Federal Agencies’ Roles in and 
Responsibilities for Groundwater Protection 

Department of the 
Interior 

U.S. Geological Survey. Maps and characterizes principal aquifers and 
groundwater usage across the country, collects and analyzes hydrogeo- 
logic information, and conducts research on the fate and transport of 
organic and inorganic chemicals, and on the hydrology and hydraulics of 
groundwater. 
Bureau of Land Management. Inventories hazardous waste sites and 
manages groundwater resources on public lands. 
Bureau of Reclamation. In coordination with EPA and the U.S. Geological 
Survey, conducts a groundwater recharge project and analyzes impacts 
of Bureau of Reclamation projects on groundwater quality and quantity. 
National Park Service. Conducts groundwater-monitoring studies at 
national parks. 
Fish and Wildlife Service. Inventories hazardous waste sites on all Fish 
and Wildlife Service lands and facilities. 
Bureau of Indian Affairs. Inventories hazardous waste sites on or near 
Indian reservations. 

Department of 
Agriculture 

l Soil Conservation Service. Develops detailed soil maps used in ground- 
water protection efforts and develops best management practices for 
preventing groundwater contamination by pesticides and livestock 
operations. 

l Extension Service. Provides general education programs to farmers on 
the importance of groundwater and the effects-of agricultural chemicals 
on its quality. 

. Forest Service. Conducts research projects on the fate and transport of 
pesticides. 

. Economic Research Service. Conducts research on the relationship 
between pesticide and nitrate use, cropping patterns, and groundwater 
contamination. 

l Agriculture Research Service. Conducts research on the fate and 
mobility of fertilizers and pesticides in the environment and on their 
impacts on groundwater quality. Also, conducts research on strategies 
for managing chemicals to minimize groundwater contamination. 

Department of Energy l Operates programs for identifying, regulating, and decommissioning 
contaminated nuclear materials storage and processing facilities, as well 
as conducting site-specific hydrogeologic investigations. 

l Conducts research on the fate and transport of energy-related organic Y and inorganic chemicals and radionuclides. 
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Appendix IIl 
Other MaJor Federal Agencies’ Roles in and 
ResponsibRitfee for Groundwater Protection 

Department of Defense . Identifies and evaluates hazardous waste disposal sites on military 
installations and undertakes remedial action. 

l Develops water quality criteria for certain munitions compounds. 
l Assists EPA in the cleanup of designated Superfund sites on military 

installations. 

Department of Housing l Conducts environmental assessments, which consider groundwater, for 

and Urban Development housing projects. 

National Science 
Foundation 

. Conducts policy-related research projects and diverse hydrogeology 
projects. 

Nuclear Regulatory 
Commission 

. Conducts research on the fate and transport of radioactive substances 
and regulates source and by-product material from uranium recovery 
operations. 
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EPA’s Groundwater-Related Grants 

108 

,.......... 
205(g) 

. . . . . . . . . . . 
2mNl) . . . . . . I 
@WW 

. . . . . . . . . . . 
:“ojM$’ 

(l)(b) 

. . . . . . . . . . . 
31 Q(h) 

. . . . . . . . . . . 
318(i) 

None 

. . . . . . . . . ..a 
None 

. . . . . . . . . . . . 
None 

. . . . . . . . . . . . 
NOW 

. . . . . . . . . . . . 
NOW 

. . . . . . . . . . . . 
40% 

,........... 
50% 

CLEAN WATER ACT 
Qgg~& Preventlon a abatement of surface a around-water oollunon. 
SiklRc: Permlttfng, pollution control studies, 
planning, surveillance a enforcement, 
arMtanoa to locals, tralnlng. a public 
Informfdon. 
. . . . . . . . . . . . . . ..1...................................... 
@6g& Pollution prevention, reduction, a 
eliminatlon programs. 
S~eclffc: Research. experiments, tralnlng, 
demonstrations, surveys, studies, 
Investfgatlons. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Delegated admlnistratlon of corWu&n 
grant8 program, 402 or 404 permit program, 
206(b)(4) planning program, 8 construction 
grants management for small communitler. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Develop water quality management plans. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Develop 8 implement nonpotnt source 
management programs. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Implement nonpoint source management 
programs. 

Allotment based on 
extent of pollution 
problem, not the 
quallty of the State 
program. No 
r;;,mtion ceiling 
. . . . . . . . . . . . . . . . . . . . . . . . 
Not for program 
operation. 

. . . . . . . . . . . . . . . . . . . . . . . . 
Not for 
implementation; 
40% to regional 
comprehensive 
planning agencies. 
.,...................... 
201 W)(b): 
Construction grant 
deobligatlona and 
reallotment funds 
available. 
. . . . . . . . . . . . . . . . . . . . . . . . 
No more than 15% 
of total available to 
any one State 
Financial 
assistance for 
demonstrations 
only (cannot be 
used for cost 
shartng programs). 
Limits on 
administrative 
costs. . . . . . . . . . . . . . . . . . . . . . . . . 
S150K per State. 

$61.7 million 

(GrGr;;d-water 

$12.2111, 

$16.5 million 

. . . . . . . . . . . . . . . . . 
0 

(Congress cut 
off funding) 

. . . . . . . . . . . . . . . . . 
0 

. . . . . . 
$16 million 

. . . . . . . . . . . . . . . . . 

(CongPess cut 
off funding) 

. . . . . . . . . . . . . . . . . 
$51 million 

. . . . . . . . . . . . . . . . . 
See 31 B(h) 

J 
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EPA’s Groundwater-Related Grants 

FEDERAL INSECTICIDE, FUNGICIDE AND RODENTICIDE ACT 

23W 1 

28 

15% Efi5 Implement pestlclde enforcement $26.8 mllllon 

(Ground-water 
portion: $Sm) 

TOXIC SUBSTANCES CONTROL ACT 

25% General: Establish 8 operate toxic5 control 
programs. 
SDecific: Monitoring analysis, surveillance a 
general program acttvlttes (currently used for 
asbestos 8 SARA Title Ill activities). 

Authorization 
expired in 1982. 
Approprlatlons 
committees should 
be notifled before 
fund5 are used for 
new ground-water 
program. 

RESOURCE CONSERVATION AND RECOVERY ACT 

$8.1 million 

3011 25% ;;g;zAs State hazardous waste management 

SpeclRc: Planning for hazardous waste 
treatment, storage 8 disposal facilities. 

$83 million 

SAFE DRINKING WATER ACT 
I I I I 

14Q3W 25% Public water system supewlsion; State 
drinking water programs. 

Funds available 
only to State5 
with primacy. 

$47.5 million 

,..........,..............+........................................................,.........................,...................., 
25% General: Underground ln]ectlon control 

programs. 
Specific: Program costs, Inventodes, data 
management, technical assistance, etc. 

Funds available $10.5 milllon 
only to States 
with primacy. 

l- 

COMPREHENSIVE ENVIRONMENTAL RESPONSE, COMPENSATION 81 LIABILITY ACT 

104(b) 10% Superfund activities under core General: 
program cooperative agreements. 
specinc: Implementation. coordlnatlon, 
enforcement, training, community reiatlons, 
site inventory and assessment, administration 
of remedial actlvltles, legal assistance 
relating to CERCLA Implementation. 

Not for site-specific 
activities. 

$14 milllon 

. 

Note: M = million. 
%equired state match 
Source: Protecting the Nation’s Ground Water: EPA’s Strategy for the 1990s (The Final Report of the 
EPA Ground-Water Task Force). 
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